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DS 1996 Alaska Maternal-Infant
Mortallty Rev1ew Results

| Of 198 infant deaths re--

viewed which occurred
_ during 1992-95:

- 100%. of infants who died
~ of sudden infant death'syn-
drome (SIDS). and for

- whom this information was

knownwere found in the

prone sleep ‘position, had |

- been placed to sleep on in-

‘appropriate bedding, or |

had a mother who smoked
cigarettes:

10 infants who died of a
congenital disease had a
potentially non-lethal
- anomaly, including four
who had a condition which
- went unrecognized or un-
treated: by a rural health
‘care provider.

| » 'Abuvse or neglect contrib-
. _uted to 15 infant deaths,
primarily among the non-

Alaska Native population

of Anchorage; five of these
“infants had been previ-

ously reported to the’

Alaska Division of Famrly
and Youth Servrces

Infectious diseases caused
~ or contributed to the deaths
of 28% of infants.

10 infants dred due tovrn’-- _

juries, pnmanly suffoca-

" tion.

In thls issue of the Datallne we present results of the Alaska Maternal—
Infant Mortality Review (MIMR) for 1996. This review focuses only on

~ infant deaths and includes those deaths whrch were reviewed durlng 1996 -
as well as deaths reviewed during previous years. Previous issues of the

Dataline present in detail the MIMR process (Alaska Division of Public

Health, 1996). Brreﬂy, staff with the Alaska Division of Public Health,

Section of Maternal Child and ‘Family Health identify infants who have .
died. and collect information from maternal and 1nfant medical records,

_ autopsy reports, ﬁrst—responder (e g., state troopers, paramedics, etc.)

reports, and home interviews. Members of the infant mortality review
team then meet to review each case, establish a comrmttee or consensus

- cause of death and identify potentlally preventable r1sk factors

Cause of Death

" Findings

The MIMR committee rev1ewed 198 1nfant deaths which occurred dur-

ing 1992-95 1nclud1ng 60 which occurred during 1992, 66 which oc-

curred during 1993, 55 which occurred during 1994, and 17 which oc-
curred during 1995. Of the 272 total deaths which occurred dur1ng 1992-
94 the comrmttee revrewed 67%. :

of the deaths which were reViewled,- the committee identified sudden in-
~_fant death syndrome (SIDS) as the most common underlying cause of -

death (27%) followed by premature-birth (22%), congenital anomalies
(21%), infectious diseases (9%); injury (5%), other (5%), and unknown

! (11%). Agreement between the death certificate and committee cause of -

death ranged from 75-88% and did not vary significantly by year or

_ whether an autopsy was performed (Table 1). Using the consensus cause

of death as the gold standard, the sensitivity and positive predictive value
of the death certificate cause of death varied con51derably by the reported :

cause (Table 2)



Table 1. Agreement bétween the consensus and death certificate cause of death, by year; Alaska MIMR, 1992-95

Agreement 1992 1993 1994 1995
. Total Aﬁtopsied Total Autopsied Total  Autopsied Total Autopsied
Yes 53 24 51 24 44 29 15 6
No 7 6 : 15 8 11 9 2 1
- Percent agreement 88 80 77 75 80 76 -7 88 86

Table 2. SenSitivity and positive predictive value of the death certificate cause of death*; Alaska MIMR, 1992-95

Infection  Injury Othelj

Unknown

, SIDS Prematurity Congeni‘tal
Positive predictive value 81 93 88 71 100 50 78
Sensitivity 100 98 100 67 70 100 -~ 33

*Consensus cause of death was used as the gold standard

Recommendations
~ Similar to results from last year, -
our data show a considerable dis-
agreement between the death cer-
tificate and consensus cause of
death. This agreement was no
better when an autopsy was per-
formed. This may suggest that
current autopsies do not add to
the accuracy of death certificate
causes of death. It is perhaps
~ more probable, however, that as-
signment of the cause of death
- presents greater difficulties for
out-of-hospital deaths which
constitute the majority of deaths
receiving an autopsy. Addition- -
ally, we found that the consen-.
sus cause of death disagreed with
- the cause of death reported by
_ both health care providers (i.e.,
deaths which did not receive an
autopsy) and pathologists. This
suggests that all persons filling

out death certificates must take -

care to report accurately the un-
derlying and immediate causes of
death.

Several specific issues may allow
more accurate determination of
the cause of infant deaths. For all
out-of-hospital deaths, a death
scene investigation should occur.

“In the absence of trained medi-
cal investigators, first responders

should receive training in con-
ducting a death scene investiga-

tion. For deaths which receive an’

autopsy, particularly out-of-hos-
pital deaths and suspected cases
of SIDS, a standardized autopsy

- form should be used and a mini-

mum set of data collected.

certificates should identify
‘accurately the immediate
" and underlying causes of

death,

. A death scene investigation
-should occur for all out-of-

' hospital infant deaths con-

ducted by a trained inves-
. tigator. ‘

« The medical examiner’s
office should have ad-
_equate resources to con-

duct appropriate investiga-
. tions of infant deaths.

"« Where data are lacking or -

' _inconclusive, persons fill-
‘ing out death certificates
- should use other appropri-
“ate terminology such as

~ “asphyxia of unknown eti-

- ology” or “sudden unex-
' plained infant death.”

Sudden Infant
Death Syndrome
Findings =

The committee identified 54
deaths as due to SIDS. The age

: S .. at death ranged from 19 to 255
e Persons filling out death

days (median, 101); two deaths

- occurred at less than 1 month and

seven deaths occurred at greater
than 6 months. Of the 54 deaths
attributed to SIDS, sleep position
was known for 43. Of these 43

‘infants, 36 (84%) were put to -
sleep in the prone position 2 (5%)

on their side, and 5 (12%) in the

~supine position(Figure 1). Bed-
ding was known for 46 infants.-
. Of these 46, 23 (50%) died in a

crib or bassinet, 16 (35%) on an

‘adult mattress, 2 (4%) on a

couch, 1 (2%) on a water bed, and
4 (9%) on another surface. -

. Compared to infant deaths where

the mother did not smoke before
pregnancy, infant deaths where

_ the mother smoked were more

likely to be due to SIDS than
other causes (risk ratio [RR], 1.7;

95% confidence interval [CI], 1.1



Flgure 1. Sleep posntlon for infants who died of- sudden
mfant death syndrome, Alaska MIMR 1992-95

Suplne

Side

" to 2.7) as was true for maternal
'smoking during pregnancy (RR,
2.0;95% CI, 1.3t03.1).

_Of the 54 infants who died of

~SIDS, 49 had one or more of the

following risk factors: prone
sleep: position, sleeping outside
of a bassinet or crib, maternal
“smoking, or a heavy blanket
placed over them. Of the remain-

ing 5, none of the mothers’

smoked before or during preg-

nancy; information on prone .

" sleep position and bedding was

_only known for one infant each.
‘Among infants who died of SIDS
“and who had information avail-
able for all-the mentioned risk
factors, all were positi_vefor one -
or more risk factors.

Recommendatwns

The data presented above empha—

size the main risk factors for

SIDS: prone sleep position, in-
~appropriate bedding, and mater-
“nal smoking. Numerous studies
“have demonstrated an association
“between prone sleep position and
- SIDS (Willinger et al, 1994), an
association supported by our
- data, A national Back to Sleep
Campaign has focused on edu-

cating mothers that, in the ab- - -

sence of medical contrain- -

dications, they should place their

_infants to sleep on-their backs.-

o factorsforSIDs A

e Thls campalgn should Tec-
: "_. “omimend supine sleep po-a,f
- sition; cessation of ciga-
rette. smokmg by pregnantj,_;
. women and mothers of =

" newborns, and use, of ap-'f5

- jj:”PI‘Oprlate beddmg Lo

| ;__»‘f"'_;‘Thls campalgn should oc—ji

- cur through various. outlet S+
- f-mcludmg chfferent medla‘_-g

Recent national data suggest that S

‘while most health care providers

and lay public are aware of the

recommendations for supine -
~sleeping, some demographic

groups remain unaware of this -
recommendation (National Insti-
tute of Child Health and Human

Development, unpubhshed data)

~This underscores the need for

culturally appropriate, sustained
education campaigns to decrease

the risk of SIDS among all risk
groups. '

We do not know the underlying

prevalence of infants who sleep
outside of cribs or bassinets: It

‘seems likely that most infants
- who sleep with their parents do
- not suffer adverse consequences.

Because soft bedding may impair
an infant’s ability to maintain

adequate respiration, infants
should not be placed to sleep on -
couches, pillows, bean bag .
_chairs, or other soft surfaces.

Prematurity
Fmdmgs o
The commlttee 1dent1f1ed 43
deaths due to -premature birth.
The gestational age of these in-
fants ranged rom 21 to 30 weeks
with a mean of 3.6 weeks; 35 \
(81%) had a gestational age of
less than 26 weeks. The age at
death of these infants ranged:

- from several minutes to 46 days;

29 infants (67%) died during the
first 24 hours of life and 38 (88%)
during the first 7 days (Figure 2).

Compared to mothers of infants
“who died of another cause, moth-
ers whose infants died of prema-
turity had a higher risk of having

had' a previous. preterm infant,

. although not a previous elective

abortion or miscarriage (Table 3).
, e o



Although the committee identi-
fied prematurity as the primary

cause of death for 43 infants, for

- many of these infants infectious
diseases contributed to death.
Nine infants had a positive cul-

ture with a known fetal or neo- -

natal pathogen (including seven
with a positive culture collected
within 24 hours of birth), 15 had
negative cultures, and 19 had no
cultures obtained. All 19 infants
who did not have a culture ob-
tained died w1th1n 24 hours of
birth.

Of the 34 infants who didv‘h‘ot
- have a positive culture, 18 infants
had evidence of an infectious

contribution to death. This. in- -

cludes three who had pathologic
evidence of chorioamnionitis and
whose mothers had a positive
culture with a known fetal or neo-
natal pathogen at the time of birth
‘and 15 who had pathologic evi-
dence of chorioamnionitis. -

Recommendations
Our results confirm that to de-
crease mortality from premature

births, we must discover ways to

prevent women from delivering
prematurely rather than hope to
improve treatment once birth has
occurred. Over 81% of infants
were born at less than 26 we_eks
and most of these died within the
first few hours of life. We found
that a previous preterm birth
placed women at risk of having
~ an infant die of prematurity. Ad-
ditionally, many infants who died
of prematurity had evidence that

- an infectious etiology contributed
" to their preterm birth. These re- -

sults agree with previous studies
* (Andrews et al, 1995; de Araujo
et al, 1994)which suggest that

Figure 2. Age at death for infants who died due to
premature birth; Alaska MIMR, 1992-95
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Table 3. Maternal risk factors for infant death due to prematurlty com-
pared to other infant deaths; Alaska MIMR, 1992-95

Yes (% with death No (% with death

. due to premature  due to premature . Odds ratio
* Maternal risk factor delivery) delivery) 95% Cl) .
Previous premature delivery 13 (33) 19 (14) 3.0(1.2,73)
Previous miscarriage 12 (30) 33 (22) - 1.5(0.6, 1.4)
- Previous elective abortion 10 (25) 40 (27) . 0.9 (0.4,2.1)
Adequate prenatal care 32 (74)

- 81 (52) 2.7(1.2,6.3)

recurrent or chronic gynecologic
infections in women may predis-
pose them to recurrent preterm
deliveries. Interestingly, health
care providers had obtained cul-
tures on all infants who survived
at least 24 hours but only for 10

- of 29 infants who died at less than

24 hours of age.

In addition to contributing to .

preterm birth, infectious diseases
may also contribute substantially
to mortality once a premature in-
fant is born: nine infants had at

least one positive culture with a:

suspected pathogen before death,

-representing 38% of all infants

who had a culture obtained.

.« Efforts to decféase mortal- -

"ity due to preterm birth -

- should emphasize prenatal -
,“rather than postnatal fac- :
-_tors ‘

. Empha31s should be placed
~_on ascertaining potential -
- ‘infectious causes  of

- preterm birth through-cul-
‘ture and pathologic exami-

" nation of placental tissue,
‘cervical cultures, and am-
niotic fluid cultures where -
* appropriate. '

« Efforts to prolong survival
of prematurely born 1nfants B
~.should empha51ze resplra— '
, tory status and 1nfect10us<
- diseases.”

Congenital
Anomalies
Findings

The committee identified 42
deaths as due to congenital

“anomalies. Of these 42 infants,

32 had lethal congenital anoma-
lies including 16 with chromo-



somal monosomies or trisomies,
three with neural tube defects and
no evidence of chromosomal
monosomy or trisomy, six with
congenital heart defects and no

evidence of a chromosomal

anomaly or neural tube defect,
and seven with a varrety of other
defects.

Of the 10 infants with potentially

treatable conditions, four had a
congenital heart defect including
three who died after a rural phy-
sician either failed to diagnose a
- condition, delayed diagnosis, or
delayed treatment. Three infants
-~ died during or immediately after
surgery including two with un-
recognized sepsis or pneumonia.

~ died because of a physician fail-

ure to diagnose or treat the con-

dition appropriately. Delivery of
‘medical care in remote areas has

many challenges and keeping
pace with technological advances
ranks high among them. Public
health officials and specialists
should encourage wide dissemi-
nation ‘of knowledge through
such” avenues as. the Internet,
telemedicine, and newsletters.

Additionally, rural practitioners
‘have a responsibility to access

these sources of information.
Similar to deaths due to prema-

turity, infectious causes may have .
-contributed to the deaths of sev-

eral infants with potentially treat-

able congenltal anomalres

One infant received care of ques- . .

~ tionable quality from a village

health aide. One infant had a

" post-surgical complication that .
went unrecognized by the

mother. Finally, one infant may
have had a lethal lesion but also
had sepsis and pneumonia '

In Alaska, the majority of infarrts
whose cause of death was attrib-

uted to congenital anomalies had

alesion which was not amenable

to treatment. To have a large im-

pact on congenital disease mor-
tality, investigators must identify
preventable factors such as folic
acid supplementation for preg-
nant women to prevent neural

tube defects. To contribute to the .

understanding of birth defects in
Alaska, the Alaska Division of
Public Health, Section of Mater-
nal, Child, and Family Health has
initiated the Alaska Birth Defects
Registry.

Of 1nfants who died with a po-
tentlally treatable le51on three

P.ublie health officials-*_and _
specialists should encour- -
age wide dissemination of

- new advances in medical

; knowledge through such

" avenues.as the Internet,
. telemedlcme and newslet— 3
ters ‘

. Rural practitibners must -
"~ -have the means and desrre
to access these sources of ’
‘ 1nformat10n

. Surgeons and other health

~ care practitioners should be

- suspicious of infectious

" causes of clinical deterio-
ration in infants with con-

~genital anomalies. '

Injuries
Findings
The commlttee 1dent1f1ed 10

deaths as due to injuries. Of these
deaths, six were probably due to

suffocation, including five re- .

lated to irrappropriate bedding

~and one due to a foreign body

aspiration. Two deaths occurred
after a motor vehicle crash in-
cluding one where an infant was
not in a car seat, one occurred by
drowning, and one resulted from
carbon monoxide poisoning.

‘Recommendations

The majority of infant deaths
were related to suffocation asso-
ciated with inappropriate bed-
ding. However, all of these in-
fants died of potentially prevent- -
able causes.

“+ Health care pro'Viders

- should stress to the moth-"

“ers of newborns the impor- -

- tance of appropriate bed- =
’ ding for 1nfants the impor-
~tance of using car seats,
~ and the danger of leavmg -
_infants- unattended near- -
'~ bodies of water or leaving
_inappropriate - objects
‘within reach of infants. -

e All parerrts should haveac-

cess to car seats regardless
of their flnancral status.

Unknown Cause of

Death

Findings

The committee identified 21
deaths where the cause of death
could not be determined. Of
these, 10 were possibly due to
SIDS, seven to infection, seven
to abuse or neglect, two to over-
lie, and two to congenital anoma-
lies. Of the 21 infants, 16 died
outside of the hospital.



Recommendatwns

_ These data emphasize the i impor-
tance of conducting thorough in- i

vestigations of out-of—hoSpital :
deaths through the use of com-
' plete autopsies, death scene in- ’

vestigations, and appropriate re-
view of clinical data. For ex-
ample, a thorough- investigation

~ may help to separate deaths due
" to SIDS from those due to infec- -
tious causes, abuse or neglect, or.
‘accidental suffocation. Preven-

~ tion efforts vary widely for these
_ different causes as do the re-

‘sponse to the infant’s death. For

example, a death due to SIDS
will lead to the initiation of grief
services, ‘while a death due to

~abuse or neglect may lead to the

involvement of the criminal jus-

© tice system. Interestingly, twoin-

fants may have died due to over-
lie: As discussed in the SIDS sec-

-~ tion above, it is likely that most

parents can sleep with their chil-
dren without adverse effects. An

~ exception to_thisfprinciple may .

~exist when the parent has an al-

-dueto the ingestion of alcohol or
other substances

tered mental status, particularly

: cllnrcal data

e Parents who have an al-'.l;
tered mental status; should;}; ,
“not sleep w1th their infants;

Abuse or NegleCt

Findings

Of the’ 10 1nfants who died from
an 1nJury, the committee sus—
’pccted that four died from inten-
‘tional injuries. ,Addltronally, of
the 21 infants whose cause of
death could not be determined,
for seven the committee felt that

abuse or neglect contributed to or

led directly to death. A further
four infants died of other causes
‘but had severe failure to- thrive
in the absence of known organic
) et1olog1es Overall 15 of the 198
deaths reviewed- (8%) may have
resulted from or been contrlbuted
to by abuse or neglect

- Compared to deaths caused by

SIDS, risk factors for death con- -
_tributed to by abuse or neglect in-
- cluded having had a referral to

the Division of Family and Youth
Services (DFYS), non-Alaska

‘abuse or neglect deaths, 11 oc-
curred among ‘whites, three

~among blacks, and one among
Alaska Natives), uninsured oron. -

and approprrate rev1ew of‘_‘ -

‘Native race (among suspected -

Medicaid, Anchorage residence,
-and unmarried parents. A previ-

_ ous elective abortion was protec-

tive (Table 4). Only referral to

DFYS was significant at the 95% -

conﬁde}nce level..

Recommendations
‘Our data suggest that approxi-

mately 8% of infant deaths are
- caused or contributed to by abuse

or neglect. Despite this, few in-
stances of prosecution have oc-

curred. While the committee did
not know why this was the case,
it may be that insufficient infor-
‘mation was gathered to warrant

further investigation or that avail- -

able information was not criti-

-cally reviewed prior to assigning

‘an unintentional intent to the
case. Five of the infants had been

reported to DFYS, yet still died |

of suspected abuse or neglect
‘suggesting a failure in the system

~designed to protect children. Ten =~
children were never reported to

DFYS suggesting a failure of
health care providers and other
members of communities to
identify and’ report children at
risk.. :

Most of the deaths related to sus-
pected abuse or neglect occurred
in Anchorage among non-Alaska

Native races suggesting specific
' groups who rmght be targeted for -

- Table 4. For varlous risk factors, the risk ratio for dying from suspected abuse or negiect compared w1th SIDS;
: Alaska MIMR 1992 95. o ,

6

.. No (% suspectedl :

Yes (% suspected-
" Risk factor* abuse/neglect) abuse/neglect)
. Referral to DFYS 5 (100) 10 (17y
"Mother non-Alaska Native 14 (9) -1(2)
Uninsured or on-Medicaid 7.(29) 39
- Anchorage resident - 1033 5(13)
Unmarried- » - 11 (28) 4(15)
" Previous elective abortion 1 (6) 17 (26)’

Risk ratio (95% CI)
6.0 (3.4, 10.6)
3.9 (0.5, 28.7)
3.1 (0.9, 10.8)
- 2.5(1.0, 6.6)
- 1.9(0.7,5.2)
~.0. 2 (0. 0 1. 5)

* Overall, 1 5 tnfants died with suspected abuse or neglect and 52 died wzth SIDS however rtsk factor tnformatzon was

not known for all deaths

e



~ intervention. Interestingly, a pre-

" vious elective abortion appeared

to be protective (although not at
a statistically significant level).
~ While the reason for this finding
is unknown, women who have
limited access to abortion ser-

vices, either through cultural, fi-.

nancial, or geographic barriers,
" may be more likely to have un-
wanted children. These children
might then be at higher I'lSk for
abuse or neglect

e All .out-_of-hespital deaths
- should have a thorough in-
 vestigation through the use
-of complete autopsies,
- death scene investigations, ‘
- -and appropriate review of -
clinical data. ‘

'« Where a suspicion that -
‘abuse or neglect contrib-
" uted to an infant death ex-
" ists, further investigation -
‘should be considered.

. DFY S should review files
- for the five infants identi-

~ fied in their d‘atabase to .

determine if specific errors

occurred which allowed

~ these infants to die of sus-

B pected abuse or-neglect
despite previous reportmg ‘
'to DFYS :

. Health care providers
“should report all suspected
‘cases of child abuse and

- neglect to DFYS and

" DFYS should be provided

with adequate resources to
investigate these reports.

Specific preventative and
investigative interventions
should be directed toward
the non-Alaska Native
~ population of Anchorage.

Frequency

Infectious Diseases
Findings

The committee identified 18
deaths due to infectious causes.
Eight cases of bronchopneumo-
nia were identified, with death
occurring outside the neonatal
period for all infants; no organ-
isms were identified for any of
these cases. Seven cases of neo-
natal sepsis or pneumonia were
identified including three due to

* - Group B Streptococcus, and one

each due to herpes simplex virus,

Escherichia coli, and Candida -

albicans; for one infant, no or-

ganism was isolated but the clini- |

cal course was consistent with
sepsis. Among the remaining

three infants who died of an in-
-fectious etiology, one had sepsis

due toNeisseria meningititis. and
two had interstitial pneumonitis

' without a further etiology identi- -

fied:

In addition to deaths due to in-

- fectious diseases, the sections.on

other causes of death identified

~ many infants who had an infec-

tious contribution to death. Three
infants with-a potentially non-le-

thal congenital anomaly had an
infectious disease contribute to
death, seven infants for whom no
cause of death could be deter-
mined probably died of an infec-
tion, and among infants who died
of prematurity nine had at least

‘one positive culture with a sus-

pected pathogen and 18 others
probably had an infectious con-
tribution to their death. Overall,

- this suggests that-approximately

55 infant deaths in Alaska (28%)
had an infectious disease contri- -
bution during 1992-95 (Figure 3).

Recommendations

Infectious diseases contribute
significantly to infant mortality

in Alaska, contributing to ap-
_proximately 28% of infant deaths
‘in Alaska. Despite this, many in-
fants who die, particularly those

who die out of the hospital, do
not have cultures collected to
determine potential infectious -
etiologies. From a prevention'
aspect, a critical difference exists
between pneumonia due to Strep-
tococcus pneumoniae or Staphy-
lococcus aureus and one due to

Flgure 3. The contribution of infectious diseases to infant mortallty, by
underlying cause of death; Alaska, 1992-95
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Bortadella pertussis or Hemophi- :
lus influenzae. Infections due to f'
the latter organisms suggest a -

failure in the immunization of

children while infections due to
the former organisms suggest a

need to develop new prevent10n
strategles

7",2 . Infectlous dlseases should
be cons1dered a pr1mary
" cause. of mfant mortahty in”
Alaska BT

= v1ders or at autopsy

_* Forall infant deaths where ‘-

‘an’infectious etiology is
suspected, appropriate cul-
. tures should be collected

 either- by health care p

: _-‘ 7, Mechani'sms' snoul'd be‘ de- -

o -Veloped to assure that in-
- surance compames pay for
. Vpost-mortem cultures ‘
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